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Figure S2
FT-IR spectra for CB and nCNCs.
nCNCs have the similar FT-IR absorption patterns. All the samples show typical absorption bands at 1200 -1650 cm -1 region, corresponding to characteristic stretching modes of C-N heterocycles. 1 Another strong absorption bands at 800 cm -1 are also found in all prepared samples, attributing to the ring sextant out-of-plane bending vibrations of triazine units. 2 Moreover, a broad band located in the range from 3000 to 3500 cm -1 corresponds to the stretching vibration modes of N-H from the terminal of the aromatic rings. The thermal stability of as-prepared samples is evaluated by thermogravimetric-differential scanning calorimetry analysis (TG-DSC). In Figure S5 A, nCNCs are stable at a temperature up to 550°C, suggesting a stable construction of triazine-and heptazine-base units in the materials.
The slight mass loss below 500 °C is mainly due to the volatilization of absorbed H 2 O and other substances on the surface of the polymers. 6 Note that the thermal performance of pristine CN is S4 somewhat different from those of nCNCs. Gradual mass loss of the polymer is first detected when the temperature is elevated to 550 °C, resulting from the loss of surface hydroxyl groups and absorbed water molecules, followed by the decomposition of defects and edge functional groups such as uncondensed amine functional group and the edge cyano-group of polymer g-C 3 N 4 . 7 The temperature of thermal decomposition and complete weight loss of 600CNC, 1000CNC, 1500CNC and 3000CNC is determined at around 620 °C, which is 15 °C lower than that of pristine g-C 3 N 4 . However, the complete weight loss for 200CNC is at 655 °C, exhibiting a hunch in the weight loss slope at a temperature above 600 °C, which could be ascribed to the high content of CB. Therefore, the thermogravimetric analysis indicates that urea can get a high degree of polycondensation after the mixture with CB. And less uncondensed branches and functional group are presented in the CB modified g-C 3 N 4 . 
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The bandgap energies for all the samples can be calculated using the Tauc equation:
αhʋ=A(hʋ-E g ) n where α, ʋ, A and E g are the absorption coefficient, light frequency, proportionality constant, and bandgap energy, respectively. In the equation, n decides the features of the transitions in a semiconductor i.e. n=1/2 for direct transitions, and n=2 for the indirect transition. In this case, the optical absorption of the g-C 3 N 4 samples is directly allowed. 
